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IN THE CLAIMS 

The claims set forth in the following listing of claims replace all previous 
versions, and listings, of claims in this application: 

1 . (Currently Amended) A chip transfer apparatus for transferring chips onto 
works, the apparatus comprising: 

a first carrier for carry i ng configured to carry chips thereon; 

a second carrier for carry i ng configured to carry works thereon; 

a plurality of end-effectors roco i ving configured to receive chips from said first 
carrier and tranoforr i ng to transfer the chips onto the works carried by the second 
carrier; 

a first plurality of coaxial revolvers, each of which has-saie 1 one end offoctor of 
said end-effectors , and can each of the coaxial revolvers configured to revolve 
around one common axis independently; and 

a plurality of servo drives, each of wh i ch dr i voo oach configured to drive a 
respective one of said coaxial revolvers-4e independently and random l yj o change_a 
periodic revolving speed and phase of oach the respective coaxial revolver[[;]L 

wherein each of said end-effectors is inseparab l y mountod on oach affixed to 
a respective one of said coaxial revolvers and distributed in one common circle 



P10021-A05 



Page 2 of 14 



Attorney Docket: PI 0021 US 

around said one common axis, 

wherein each of said end-effectors moves Goquont i a ll y koop i ng tho i r rotates in 
sequential order in a periodic motion by the action of said servo drives, and- — at 
substant i a ll y zoro opood ro l at i vo to tho oocond carr i er work on oa i d oocond carr i er 
tho to transfer sa i d roco i vod ch i p onto movomontoynchron i zod w i th sa i d second 
carr i orand i s , 

at substant i a ll y zoro opood ro l ativo to oa i d f i rst carr i er to roco i vo a ch i p from 
oa i d f i rot carr i er movomontoynchron i zod w i th oa i d f i rot carr i orand i o 

and i o i ndopondont l y changed i to wherein a respective revolving speed and 
phase of each of the end-effectors is independently chang ed during the periodic 
motion , the periodic motion including said receiving motion and transferring motion. 

2. (Currently Amended) The transfer apparatus according to claim 1 , further 
comprising: 

a rigid frame: 

a first plurality of coaxial bearings including a first coaxial bearing through a 
last coaxial bearing, each of the coaxial bearings respectively including an inner race 
and an outer race, the outer race of the first coaxial bearing and the inner race of the 
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last coaxial bearing being affixed to the rigid frame, 

wherein each of said coaxial revolvers includes a respective one of the first 
through a next-to-last one of the coaxial bear i ng bearing s arranged in sequential 
order in the axial direction hav i ng^ and 

afr- wherein the inner race of each of the first through the next-to-last one of 
the coaxial bearings is fixed to-a n the outer race of tho coax i a ll y_ an adjacent coaxial 
bearing. tho i nnor raco of tho bear i ng on ono ond o i do be i ng f i xed to an outer raco of 
an add i t i ona l bear i ng wh i ch i nner raco io f i xed to ono f i xod o i do and tho outer raco of 
tho bear i ng on tho other ond o i do be i ng fixed to tho othor f i xod o i do; 

coox i a ll y adjacent another bear i ng; an i nner raco of tho hav i ng an outer raco 
f i xed to and 

each of said end-effectors being inooparab l y f i xod fixed via a corresponding 
coaxial revolver to the inner race of-foe an associated coaxial bearing, and the outer 
race of the associated_coaxjai bearing being activated by a rotational driving force of 
eae h a corresponding one of said servo drives. 

3. (Currently Amended) The transfer apparatus-e i according to claim 1^ 
wherein each of the coax i a l rovo l voro servo drives is configured to individually and 
independently made i ts change the periodic revolving speed change and phase 
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;oc i atod oorvo dr i ve of a respective one of the 



4. (Currently Amended) The transfer apparatus according to claim 3 A further 
comprising: 

a measuring unit opood for measuring tho configured to measure a position of 
the chip carried on the first carrier and/or opood tho a position of the work carried on 
the second carrier[[;]L 

wherein the servo drives be i ng oporatod operates based on tho bao i o of the 
measurement resu l t of position measured by the measuring unit. 

5. (Currently Amended) The transfer apparatus according to claim 3 A wherein, 
even- tf when the first and second carriers move in a forward direction at different 
speeds, each of the end-effectors receives a chip from the first carrier at 
substantially zero speed in the forward direction relative to the first carrier 
synchronized with the first carrier movement, and transfers the received chip onto a 
predetermined position of the work on the second carrier at substantially zero speed 
in the forward direction relative to the second carrier synchronized with the second 
carrier movement. 
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6. (Currently Amended) The transfer apparatus according to claim 5 A wherein 
each of the first and second carriers is a rotating cylinder or a conveyor belt. 

7. (Currently Amended) The transfer apparatus according to claim 1 A wherein 
the chips are electronic parts, and 

wherein the works are IC card parts or RF tag parts in the form of sheets. 

8. (New) The transfer apparatus according to claim 1, wherein each end- 
effector is further configured to receive the chip from the first carrier in 
synchronization with the first carrier such that the end-effector has substantially zero 
speed with respect to the chip in a forward direction in which the first carrier conveys 
the chip when the end-effector receives the chip, and 

wherein each end-effector is further configured to transfer the chip onto a work 
conveyed by the second carrier in synchronization with the second carrier such that 
the end-effector has substantially zero speed with respect to the work in a second 
direction in which the second carrier conveys the work when the end-effector 
transfers the chip onto the work. 
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9. (New) The transfer apparatus according to claim 1, wherein the end- 
effectors include a pneumatic mechanism. 

1 0. (New) The transfer apparatus according to claim 1 , further comprising: 

a second plurality of coaxial revolvers opposite the first plurality of coaxial 
revolvers, and 

a second plurality of servo drives configured to rotate the second plurality of 
coaxial revolvers about the one common axis, 

wherein each of the second plurality of coaxial revolvers is distributed around 
the one common circle alternatingly with adjacent ones of the first plurality of coaxial 
revolvers. 

1 1 . (New) The transfer apparatus according to claim 4, wherein the measuring 
unit includes a camera. 

12. (New) The transfer apparatus according to claim 1 , further comprising: 

a controller configured to receive input from the measuring unit and to control 
the plurality of servo drives. 
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13. (New) The transfer apparatus according to claim 2, further comprising: 
a shaft disposed along the one common axis; and 

a second plurality of coaxial bearings, each respectively including an inner 
race affixed to the shaft and an outer race affixed to one of the end-effectors. 

14. (New) The transfer apparatus according to claim 1, wherein the servo 
drives each respectively include a motor operatively connected to a drive wheel, and 

wherein each drive wheel is operatively connected to an outer race of the first 
plurality of bearings not fixed to the rigid frame. 

15. (New) A method for applying chips to works, comprising: 
conveying a plurality of chips in a first direction at a first speed; 
conveying a plurality of works in a second direction at a second speed; 
measuring positions of the chips conveyed at the first speed and the works 

conveyed at the second speed; 

independently rotating each of a plurality of end-effectors distributed in 
sequential order around one common circle; 

changing a respective periodic revolving speed and phase of each of the end- 
effectors individually based on the measured positions of the chips and works; and 

P10021-A05 

Page 8 of 14 



Attorney Docket: PI 0021 US 

synchronizing each of the end-effectors to receive a chip conveyed at the first 
speed and to transfer the chip to a work conveyed at the second speed. 

16. (New) The method according to claim 15, wherein the synchronizing each 
of the end-effectors includes: 

adjusting a rotating speed of each of the end-effectors to match the first speed 
when receiving a chip such that there is zero speed difference between the end- 
effector and the chip in the first direction; and 

adjusting a rotating speed of each of the end-effectors to match the second 
speed when transferring the received chip onto a predetermined position of a work 
such that there is zero speed difference between the end-effector and the work in 
the second direction. 

17. (New) The method according to claim 15, further comprising: 
applying suction when receiving the chip; and 

releasing the suction when transferring the chip onto the work. 

18. (New) A method for controlling a manufacturing apparatus for applying 
chips to works, comprising: 
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controlling a first carrier to convey a plurality of chips along a first path at a 
first speed; 

controlling a second carrier to convey a plurality of works along a second path 
at a second speed; 

receiving a measurement of a respective position of one of the chips and one 
of the works from a respective sensor; 

independently rotating each of a plurality of coaxial revolvers distributed in 
sequential order around one common circle; 

controlling a plurality of servo drives to change a respective periodic revolving 
speed and phase of each of the coaxial revolvers individually based on the 
measurement of the positions received from the respective sensors; and 

synchronizing each of a plurality of end-effectors disposed on the coaxial 
revolvers to receive a chip from the first carrier and to transfer the chip onto a work 
conveyed by the second carrier. 

19. (New) The method according to claim 18, wherein the synchronizing each 
of the end-effectors includes: 

controlling a rotating speed and phase of each of the end-effectors to match 
the first speed when receiving a chip from the first carrier such that there is zero 
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speed difference between the end-effector and the chip in the direction of the first 
path; and 

controlling a rotating speed and phase of each of the end-effectors to match 
the second speed when transferring the received chip onto a predetermined position 
of the work on the second carrier such that there is zero speed difference between 
the end-effector and the work in the direction of the second path. 

20. (New) The method according to claim 18, further comprising: 
controlling a pneumatic system to apply suction when receiving the chip; and 
controlling the pneumatic system to release the suction when transferring the 
chip onto the work. 
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